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(54) SYSTEM AND METHOD FOR MAPPING QUALITY OF SERVICE BETWEEN 
COMMUNICATION SYSTEMS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
communication method and a system that can request 
quality of service(QOS) independently of that of a 
transfer/network/link layer and satisfy it. 
SOLUTION: An inter-terminal system can include a 
single or a plurality of diversified packet base networks 
(e.g. IP and APM) each having unique and different QOS 
classes or criteria. The method and the system map 
QOS between an applied job/middleware and the 
transfer/network /link layer and the applied 
job/middleware QOS requested by an end user remains 
the sane on the basis between terminals. According to 
the mapping above, an applied job independent of the 
transfer provides the QOS of the inter-terminal applied 
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job layer in all networks independently of a kind of a network configuring a communication 
path between terminations. In other words, the applied job/ middleware QOS is available by 
all networks independently of whether a terminal of the end user is connected to the same 
network or to other network. 
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^ h/«FW(0tt:tto J; 5 *f+*nW*«««:!i#t-r <5 - 
1i"e#5 e Wx.fl V— h^-^-i l l fi**i 0 
2, 10 4tc*j"LT, * l/^/u^t- ¥ *<D&K%: : £'t 
SiifBo^tti 0 C/^-Cfo<9, ft] i/^/KDf 

— ^^o 0 p pK*#i-srai:iifB03|sfAtt$ i. oo/» 
^ii^n-r^) ^ i: 365 T# ^ o 
[0028] QOSv5/t ( y^«x >^ -ff^lUfi 

Ci: 365 -e#So QOS-ri/t'V^'^^T^T^ 
114 ^rS'Jfli^^^^^x^ Lttll^^^t^ ^ 

**rt \z & z> — h ^ *> s ^t- BBfe e> -r m 

114*. *y h!7-^ 1 0 1 ^#(CiE# £ *U *v h 
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i o liaotra^w^^m, 

Sfcttf— UMLt fc <fcV\> ^-/h 

i o i &^LTm>n*«««:E»-fa4r<0j: 5 

[0 0 2 9] i2fj:#^Oxyf^r>f (09*.fcf«&5fc, 

^— rtcosnao s i i^tTv^o # 

Witf, S*2 0 2, 2 0 4^H. 
3 2 3ii« h=^SrfflV^5»-&H, ^^5^*^/1 7 
/6/5 t"5H. 3 2 3^C0^°n h a^rt: 

2 0 6 t tt^^^Si-Wl^MLr^i^r <h 
Kie5ft£;ft,fcv\, coS^f*, s8*2 0 2, 2 0 4i5j: 
0^-h=3r-^-2 l l (iffiSIB"t?iaflB*S5/^ K/ur> 
xT 2 0 6Wxyr^f^tLTMt^ o ^tU::*t L 
T, ^ (3^g]{^(iE]^:-fr-f) (iOSIJB3 ("J-Jfc 

^IPi) Sr«SLTii«i-So Lj&>U 2 0 
2, 2 0 4£*:J*y— 2 1 1 fcSHK 

0 2, 2 0 41 h 211lt «£ 9 Tffi 

V^V\> tfL5, B2 0 2, 2 0 4^fcf^-h^— 
^-2 11 f*igffl3l8«/S Y^^^TM2 0 6«If; 

WT*4f<Dj: 5^LTii«iSfxfettS^*^L"CV^o t 

y >^Jf^>x^x^ 2 0 8ti^SHTV^/«cV\ 
GO^te, S3, 2, *5«tVl £^LTiHf 2r^, - 

[0 0 3 0] i3(iQOS-7^t>^- z^is^r^^^ 3 

>x V i/^- y hQOS-77t'y^- ^>-x^ x>r 3 

1 4&mmmm/^ y^v^t (osii7/6/5) 

£te3!/*s> h !7 — ^/y >^Ji (OSIJ14/3/ 
2) QOS 3 0 8C (*3«tt^*OjS!^) y fc° >- ^-f 5 
CtiS-etSo QOSvytfy^.xyr^f^3l4 
***** h 4f<0 J; 5&iSfflgl^/f 

fflMI^QO Sfi^; K;^i7QOS^i*1i$fC 

cixttiaffl38»/5 K/^x7QO S 
a. l£i£Jf (os i J! 4) mmm$&*fci**y h 
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f*#£L^\, ?Uc, te2ISf*QOS««S:Jh 

ffll^bTM^fc (^fctt^^i:) K^-T^o U 

O«f«*SfcS 0 fllitf* I P*y h!7 — ^-Cfi. SftS 

la^Qost-^^fcoftSo -r rsv 

P, D i f f S e r v , jSit/MPL S-C*>5 0 J£K, 

(OS IS 2) «*s/ M7-^t^4Sn5AT 
M*s> h!7 — ^<7><fc 5*y y^ii:f4S!li«QO SiJ— 
f*fcS>9»5o ItlCtCBR, rt-VBR, nr 
70 t — V B R , ABR, *3±T/UBR©J:5*Rtt4«ffl 
©QOSf-«iS&5. QOSxyr^r^f3140 

^TQOSfrbmm/*? M7-^/y>^lQOS, 

[0 0 3 1 ] |4^#It«(OQOS^fA4 0 0 

fA4 0 0te*&*4 0 2 <hffi*4 0 4 i &-&A/T*^S 0 
S*4 0 2fiiifSy >2 4 1 O^UIl <0»«B*y 

hi7-H0 6(;ga^Ti^ o 4 o 4 fiiiff y 

^ y^41 3Sr^LT»2 0»iS^y — 2 4 0 8 

[0 0 3 2] mi 4:*2 0>»flB*5> h7-^f*ilff y V 
^41 l*3,fctM l 2Sr^L"C-ttt J E p ti-*y M7 — ^ 4 

0 7K»jK$jJxTl^5 o h!7-^ 4 0 6»S 
4 0 8ttf+JDW^, QOS-7 7tV^'xyf>ff>{4 

1 5 &*1-5f£«&iJ-— >>*4 l 8 S:tt5^ 
oiittaffljBRJB^^-f^-Y^iiW V >9 4 l 4 £ 

^•xyf^7-{ 4 0 1, 4 0 3tf LTV^S 0 *ffi*4 
5(7 0 2 ,4 0 4, iimy 4 1 0M4 1 4, *3j:tf* 
y h7 — ^ 4 0 6 7!jI4 0 8 fill 1 L/t**W<OH 

T^b J;v^ 0 

[0 0 3 3 ] g| 3 ^^-Tcfc 5 QOSv^tV^'X 
^7^(7^ 4 0 1, 403, 4 1 5fi&*GDiSffilSy&/ 

S-7>;t°y^' ai^^^^^ 3 14 Sr#-j-ar t hx*% 

iai <^[^1llt-^ (QOSvytV^- 4 1 

/y ^/i^^^-f^-rf^ **4 0 2, 4 0 4-Cxy 

yh^ 4 0 6M4 0 8S:Kfit5^i^"e#5o 
HtiaiOJ:9t-> ilft»*H2o£Jl±(OiH5|c4 0 2, 4 0 

[0 0 3 4] L,J*»U *y h!7 — h!7 — 
50 ^ 4 0 6»14 0 8I4, »*4^7^-^l-«!:ot3e« 
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y i/?m t <Dm\zM#ii: £*l*^qo sif— tf*£ 

5:i^5, t£or, QOSv^tV^-xyf>f 
iftt, « y 4 0 6 M4 0 8 ^ <f QO 

OSiiffl**Sr*iJffli-S^i:ds-etS. 
[0 0 3 5] #J<b LT, QOSv^t'y^ • 3i 

yf^T-f 4 0 1, 4 0 3, 4 1 5^ftL«^4 0 JO 
2, 4 0 4joJ:t/^h^-^-4 l 8<7)J:5^affill 
85/ ^ K/^^^rgcD^v-x^^^ ^ n ^f^^^4 o 2 

(D^v K^-— If d»e?»P¥SS5fc4 0 4 <7):n> K^- if t ii 
fll Lfcv*i^5SftlM*fram-t-Si:* 3M3*»/5 K 

**4 0 2 £«P¥«85fc4 0 4<D I DSripJ^-f-SCl t^t? 
*5o Mt-, QOSv7t p y^-xyr^r^401 
f2, «*4 0 2(c:*3tt£3i>' K^-if tcJiSiifg sg#<z> 

v — $/y y^Jf qo s ^re^urv^^— *$/tf*;* ^ 
tmb\z.*y yy—t? 4 o 6 75^4 o 8 ^asaffiW^ai 

fSSB*»Si-5o *yh^4 0 6»l4 0 8|j:Q 

r, igffiH^/5: ka^^t • xyf^r^cfo^Q 

OST-ytV^-xyr^f^ 40 Hi, * y M7 ~ ^ 
4 0 6 75^4 0 8 (DQ O S ^7 ^ — * Sr^b"f"5 ifctf) 
SB* 4 0. 2iC^ott5^>- Ka-f|cJ;oT5**ti 

^-TSo 01:*^ M7-^/yy^SQosfaii, * 

y M7- ^/y y^lQO s^>-r^ 7^ tci£(btv£ 0 
[0 0 3 6 ] QOS-77t o y^'xyr>ff^401 
tt, 1«I6I:B*4 0 2, 4 0 4*fctty— 

-4 1 8 \ztti,xmm?j:M£:x*mn~fz>o qos 

b°y^ • xyr^f^f 4 1 5**gttLfc**£*:f* 
h3p~^— tt^y h ? — ^ 4 0 6 75M4 0 8 dflB^ 

y y^i^xyr^ :r>r ^rSffl br, 

4 0 Ka- if iaotSbixtQO S^*£r4§ 40 

32 vr ^r^^QOS^i/tV^ • ai>-r 4 1 5 

g# £ ft*: Q O S * - if * ^^Jffi -C # * V ^ £ Sr#J£-f 
£<t, ctuf*raai^)QOSS:««i-5^:ai>tc!SU<OQOS 
co^Tffii*, fcL<ttft#*KB8Lr*y h? — *fc:flS# 

yr^f^4i5 Ufc-^y h t7 — ^/y y^Jlto 

iy^-f^-f^ h»7-^ 4 0 6M40.8^f) 

£{f LfcQO SlfSKK^l^r, SB*4 0 2^*3JtS^ 50 
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y K^-f ^ ^ Og* ^ri/ct C i ^ -c # § ^ O tflJS 
^oillf *?*i:i-S±"CSH*4 0 2, 4 04W 
OS-7i/t 0 y^* xyr^f^ 4 15 Lfc** h 

? — ^/y v^/g(7)^>^^ y"^ te, fl-JDWf-^y K.=»- 
ffittu *5±V=^ h/«PM«*Sr*«-*-5Ci:*S"Ct 

So 

[0 0 3 7 ] SB*W<oaiftdSs*stt5 i:, #^o££g 

7"^x^fiiiffiH^/^ K/^^TgcOQO S£ig:iW 

^/y V^JBO/U— Z/^st ;y^f3\ BfS^QOSSrffi 
Sc^V — ^-fT#5fe<7>«KBB(7?^y h !7 — ^r*#~ h 

[0 0 3 8] S*$tLfc*— tf^O D B DlfSr^y — ^ 

JB <£>if — tf co P p P a tc-r tf y ^-f Zfctbtz, ^ v tr y 
^.xyr^r>r4i SttiSffljgig/^ K/^xrfo 
QOS irW^O^y M7-^/y >?m<DQO SPfl^ig 
^^■7^t°>-^^t5o v^tV^^xyr^f^ 

4 1 5^ja§j^^gistifc^y h ^/y >-^«CDQ 

OS^t^t, /U— y^(OX Oft* 

"CiiffJKKSrlftet-CtSd^^Sr^iJ^i-So ^/y 
>T oyT-toX oft*y — ^/y >'^Jl(7)3z>'^><x-r 

[0 0 3 9] Wf^lff^L-CV^^P^^^^^JS^^ 
^, QO S^y • v-^^Afi^^^-^ h • 

^^hy-^^LtH. 3 2 3(DQOS^ 7 t'y^ 

^<9^v^h. 3 2 3^iifflH^(iffiS^^:^*S^;(ciS 

ffl*85B©Qos**«-rs-i!5 s "c#s. affl*** 

[0 04 0] H. 3 2 3; <Z>iBffl*»tC ttig*^ J: oT S 

fc£ 0 COPIf^^cQO S^^cOir y hfi, QOSS 
ig&^H. 3 2 3Wt- ^-f^WK-S-S (codec) , If-^^ 

^i^-^ft-^/iafflSSjg^&^-t-sa* 
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(fy-^c^QOS^7^-^fiH. 3 2 3(OQOSCO& 

I P Jo J:t>*ATM0O «fc 5 t£'<*ry V • y h 7 

fd, V^^CLTiiffl3S85^"</KOH. 3 2 3©QOS? 
^^-7 y tr>^T# S d^mtSfttS C i: 
So ^>K^.— = * h#»*Jfcoa>;ta*>^ 

*#J*Loo, Bfa^4T<OH. 3 2 3QOS$:fcg*t 

^-C#S 0 

[0 0 4 1 ] M^LfcJ; &*<D*y VV-?\1t%f 

^coq O S - fcf >^5l*S:J«fc-rfc«>^fttt S^7 > - 

W*yh7^S:h7^t5:i:^fc5, Sot, 

S^y h 7 — ^ Sriiifl-f St^— * • M*. 
*yM7-^Ololt *7 h 7 — ?<Di&<D 1 otliS 

<csa3E, tr* beans* , ^y-mzHzm-rz^t 

fc^fc<7>Ki-3r fcT&So Sot, «*4*s/H7- 
^fl, RSVP, IntServ, DIFFSERV, 
MPLS, ATMfc^&^tf»fc5'<?;*— *£/fll>5 
H3/v*3j;V^ci^9iN«:fiJfflUT:QOS*»WL 

[0 0 4 2] RagfiMS^n h =iyl> (R S VP) ttRWS: 

S 0 ftft^t, R S VP(i»?E(D^??^^*-rSQO 

U (Wlx.tf»*tl, IS**'*—;*) rou^yuSrffi^f 
S Q i£ff*^v^-y >^?Tt6fi, x-^cD^nfflid^T 
a<75iffiS*PflQO S^fflJKj (commitment) 4r*Dt -5 fc *S>{^ 

Wi<ce><cv\ QO Sfi^>^ Ka- U- # a>fc><z>B;sfcfc:fi-3 
V ^ T 7 o — (per-f low) ^ T?«HJfc ^6:^>t* 

#s 0 Rsvpfi r&mztilt} Sfcte r»ji»$ixfcj 
s tt * - tr* f i ii ffi # «= $ n ^ y r ^ * ^ <£> a m 
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v p o4§3i2 N h ^ 7 -r y * ttStEtuw * iSS <S8> 

ha*/*-tr^ia«/w«« (bps) , mi? 

mm (slack term) (5 V fP) /iiif, W&<omt. 
Xft <Dj& <D s< 5 * - * (c J; o T tt 5 r i: ^ "C t 

So ^yhfijcs *fclitTy h -X7-liRSVP<Z) 

[0 0 4 3] Wt&y— ( I n t S e r v ) ^"fjV 

10 ft, ftA?9**-^^JD^T2o<Z5*-^^«a*» 
fti-S^^coff-^iim^n h=i7U<J: LtR S VP^rfiJffl 
"t*5 0 I n t S e r v f^Mtd, (admission) 3 V h 

[0 0 4 4] EgiHfcSnfcf— (D I FFSER 
V) f* N 8c^/RS VPt- tf^S:?iJfflLTJ£«y 

«OJSS^*flC-t-SiaffT*fcSo DIFFSERVIiJE 
^ (WAN) TORSVPftffMSttt 
^ * 5 t-TStCO-Cfe.So DIFFSERVW-;h 

W^ffWatV>§ 0 L*)>U DIFFSERVW 
Sir y >*#^(7?3efi^ft^i-5<7?-ettJi< , DI 
FFSERVI1 ir >CTi:^-<— ^■Cl*ft< ^<-Jr 

[0045] D I FFSERV^ — K* ^ hCO^S 
(PHB) f4«»lJ:«EBds^SixTV^. ir^y 

^ta-*— tr^, «BE*ixfc*-^, Joctt^^-y^ 
fcSo ii^H^cofc^o7 p u5:r^ ■ tr^tt. teii 

40. ffiSi.fctMBiv^ * • t-t^$r^f^ 0 ig^H^cofc 

«i:i*rtn-5 3S|»Oi^— tr^Sr»fiti"5 0 DIFFS 
ERVfiD I FFS ERV«H3«ttfPHBA:ltS:£8t 

s 0 ^y>t 0 ^^ - -y— K-^ttawdsiST-rs*— 1*7. 

^:Pg^*fJ^U. ^t-t^§i©QOS^7^-^ 

— ^SrtSW-J-Sfc, &<Z>flS*mjiiJ£ (EED) lilOO 
^ y^T'fo 1 ?, i^EEDIil 5 0 $ yi&T*D, W\<D 
50 EEDIil 50^ y8?«-hift5 5o 
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[0 0 4 6] h =uu . ^^yuffltftx. (MPL 

S) (^pj^gco I P7 KU-^^)Hlf^H^ft09-<^S:if 

U MP L SliQO SlflS^SM^fci6f:, ^<D32 
N • 7^</Hf«tC1^— fcf^^pa (CO S) t IT^O 

[0 04 7] ATM^y h!7-^lt h77>fs/^JR 

^ • -fe/Ujgg (PCR) ; ATM*y h!7 — -7as»flfeL 

S/h^lTS-CtS-fe^iift-C&Sft/h-fe^iSffi (MC 
R) ; W»T?#5ai£"CS>S-fe/Kgaia5S (CTD) ; 
ffFS"C#5-fe^a*-e&S-fe^a** (CLR) ;fFS 
"C#Sir^ • — "CfcSir/u • 3^7— ^ (CER) ; 

Pfi-efcS«Ptt^Iffi*-fe^iSft (SCR) ; *5«fctf««*3 
J;tf-fe/U . ^/r^^— y v^KJcoTRISSnS* CT 

[0 0 4 8] i5(j:H. 3 2 3»Mlt «l 

«r*fiW-S 3o^5MS5 0 6M5 0 8 Srffll^ 

#J:5"o H. 3 2 3(OQOSynh3/U5 15fj:MFI 

*y M7-^(CH-5SB*5 0 2, 5 0 4*3<fctW— 
-^/M (GK/BE) 5 2 073/M5 2 2J3H. 3 
23WQOS7 p n h=^SrfflV^TiifSy >^ 5 1 0 
5 1 3Sr^UTiifB-rSo «B**.*s> h!7 — *3<fctf 

iiff y V * ttma <7?mfi?giBt?is«fc ^ <o 

?x>foS*, TKu*»ffi\ «««««U *»SJ»U 

[0 0 4 9] QOS^S#H#*y H7-^rt(DQO 
S-tf-— t^(31^^-rSct5^-^7t: 0 >^$nSH. 3 2 
3 0QOS*«U:£<5l^T»»£;h,£<Z5"C\ *yh!7- 

H. 3 2 3<DQOS1t±1&&m^—xX~<D&&<Otilto<D& 
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tfcH. 3 2 3lfflM^»V7 h ^x7« Itf }^ 
[0 0 5 0] ffi*5 0 2, 5 0 4CJ;orxyK^-f 

— Iffi, H. 3 2 3 <DQO SmfflMffiteXTfy'v 

5 i s^m^^xmit y v^si o^ltgk/be 5 

7(7 2 0 <tiifSi-Sfc«)lc:iB*5 0 2Srttffl"TSo GK/B 
E 5 2 0(j:-^fflT*ttyy^5 10 (*3 J; tf* s> h !7 
-^ 5 0 6) ^tr^5 0 2(cga*^ te^rcoiiij 

"Cfiy >^ 5 3 4^ttQOS-77t°y^t5 3 0 
t-»«SixTi^5o QOS-7^b°y^i5 3 0(j:yy 
^ 5 1 Ot^LT^y — ^ 5 0 6 tiift U 

-fS<0~C\ *y h!7-^ 5 0 6M5 0 8rfl£OQOSW 

ftfflaUr y h f*»aW*Migtt£*rl-5 c t &-*imx&> 

So Mi-^ y h 7-^ li*G K/B E 5 2 0 Til 5 

^ 2 2^P B TI-5^B^^fcilff y >^511 *5«fcl*5 12$: 

MilteCDgStf*. iBffl^SSSfCfettSH. 3 2 30QO 
SK.fcoTffflWSftS**^^:*' K^-fWOH. 3 2 

3Qos^t-^»a-efc5 0 

[0 0 5 1] 16fi, 3;^ Ki- If**** h!7 — ^/IfC 
*5tt6*il* 4 Q O S ^ Q 7 ^ - ^ t TS 

WffcSH. 3 2 3<DQOS«£»&?iJffl-C£S«fc 5 fcl" 

3 2 3*— tr^SK^s/ tf^Six,. #-y— tf^SfiR 

5 *H. 3 2 3 ©QOS U-</U^^ A/T*V ^ 
^ 0 16 0 4 1**6 0 2rtOH. 3 2 30QOSf-tT 
^^^tC^-TS^^ h!7-^/ifflcr)gc^/RSVPif 
— t^^JK^Ay-C^So PI^ICLT, fl86 0 6, 6 0 
8, iod:t>*6 l OttKSUSttfc*— f^^tt-CfcSMP 
^ LS/I PTOS^ct^ATMf-t^^ffl^Sffit 

[0 0 5 2] [g] 5 (r^-Tct 9 *aSW<75*^lfi?Kffi^ 
K/BE 5 2 0M5 2 2, * 1tt±f& 1 <7?HliEJgffi-eBi 

5C [0 0 5 3 ] 5 ^£<5V>T, QOSfflOI n t 
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S e r v/RSVPt-t'^tett«tM7 h ?~ 
^ 5 0 6 £ #KH. 3 2 3 tf*3£»ifil&£#flB It 
»f£<0-0J*tt93i-<5o H. 3 2 3£^«IE^n^^"fc: + 
^^lli^ PBR, EED N EEDV, ioctU^BER 
<7><t5<C^7^— *Srfflt^TQOSS:Ji«ti-S 0 I n t 
S e r v/R S V P If— tf**R&teffl Lfc*s/ H ? — 
^ 5 0 6fi, iiffi, *5 £ co Sit O J: 

J;5#H. 3 2 3 QOS*»S:ftS:Lfcv^|j:, 

2 3 V7 h ^^TilffiH^^flJ^-r^c S£H^ H. 3 
23V7 h **7JBffl*«&*iJffl-r5ffi;fe5 0 2^>- 
Ka- If fit , H. 3 2 37 P Dh 3/1/5 1 5 SrflJJH LTil 
ft y 5 1 0 ^UGK/BE 5 2 Oio^I/QOS 
■7 7t°y^f 5 3 O^#£iiff-r£o QOSvi/t 1 
y^.xyf>fT^ 5 3 0fi, 0 Sfcte-^y 

6^^fti-^> 0 QOS7yt>^.xyf^T^530 

[0 0 5 4] QOS^^tV^'xyr^f>f 5 3 0^ 
QOSl^^l/cf^^^t^^i^ m«i»*5 
0 2*5 XXf 5 0 4^*5tt-5 3i^ Ka-fC^UT-^^^ 
S:»*PU iift y 363^ £ Q l*^f^:QOS 

^WgSrHPJStCJiv K^-1ffcii*pV5o QOS^yf 
^ . 5 3 otfs- <B«flBS:*fc-ri:, fijffl 

"C*5o QOS-ryey^'xyr^f 5 3 0(il 
tc, fflrJfi^«31«ffi*t**:i-w4:*$"C#5. QOSv 
7ey/'xyr>(r^ 5 3 0{l ^*!)tftfflLT5 
0 6 (OQO (intServ/RSVP) <Ds<? 

— ^^rH. 3 2 3 ftft©^'7 ^ - ^ i 5 d 1 1: 

ft(OQOS^)ftI©tyh^ *yh7-^ 5 0 7, 5 
0 8 Sfcfi^roteoffigc^^y h!7 — ^P^COQO sflco 

* tr > >/ m m % m m -r s x 5 k m if -r s 0 

[0 0 5 5 ] Emi*s/ h!7-^S:«WrUT«B^W^iB 

h°>^ • jcvtw *r4 fit, Ka- 1fa»fea> 

[0 0 5 6 ] ^7^7°7 0 4T% QOS^^tV^-x 

V7>f ^ te^v K^-f^feoQO Sit— e^(7)iiff 
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:iW5o &^^nir^*i^xy7°7 o 6 tciit^o 

[005 7] ^7y7 P 7 0 6t% QOS^y • =c 

fcQOSl!SjRi!rft£t5o ilfSSBfit. lo^/:l^ 

70 [0 0 5 8] ^7S'7 p 7 0 8m QOS-77t , yy- 
xyr^r^ffj:I*$iif:QOS§i^, fcHE-rs** 

10T% QOS^yt^^-xyr^^^fj:, m^K^- 

J:otl/ct^^STt5^^t^o iKra*<z>«fc 

h 7-^QOS*iRi©*y h !7 — ^ • ^&flS^ 

[0059] ^7y7 P 7 16t\ ^> — IfKatL 
t\ QOS^ytf>^*xy7 1 >ff l -fi:«);ot»fSix 

fit, QOS-7yt>^'xyf^7^f^75'7 P 7 2 0 
■C38Pp«i:g««i:<7>iifSy >^SrS»fii-4« ftl^^n 
1r:7fit7 2 2fcliI2K *^."C7 p c3-fe^f4»Ti"So 
[0060] ^7'77 P 7 10T\ QOSI*$rl/:tr 

\Z**f"y-fl 1 4{-ifitf 0 ^7i/7°7 14t% QOSv 

fit-tf— fc** Sr*tt-C# 5 ^S^***^-*- s ?t itxDmeiW 

[0061] ^7y7 9 7 15t, QOS^y • m 

fc^5^Sr*iJ3e-t-5o QOS-77t'y^'xyf^7^* 
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1. Title of Invention 

SYSTEMS AND METHODS FOR MATTING QUALITY OF 
SERVICE ACROSS COMMUNICATIONS SYSTEMS 

2. .Claims 



1 . A method for establishing a communication over at least one network, 
comprising: 

receiving a request to establish a communication between two or more 
terminals, the communication request including at least a requested quality of service; 

tr&nsfbnning the requested quality of service into a corresponding network 
quality of service that is recognizable by a network layer, and 

establishing a communication between the two or more terminal over the 
at least one network based on the corresponding network quality of service. 

2. The method according the claim 1, wherein the request to establish a 
communication includes at least an identification of the two or more terminal and account 
information for at least one of the two or more terminals. 

3. The method according to claim 1, wherein the request is recognized at an 
application/middle layer and causes the applicationAniddlc layer to establish a 
communication between the two or more terminals. 

4. The method according to claim 1, wherein the two or more terminals are 
H.323 terminals. 

5. The method according to claim 1, wherein the request to establish a 
communication is entered by a subscriber at at least one of the two or more terminals. 

6. The method according to claim I, wherein the two or more terminals can 
request a network link layer quality of service from a network baaed ^plication/middle 
layer entity. 

7. The method according to claim 1, wherein die requested quality of service 
includes at least a guaranteed service class, a controUed service class, and an unspecified 
service class. 

8. The method according to claim I, wherein the requested quality of service 
includes at Least a high, medium and low quality of service. 

9* The method according to claim 1 , wherein the requested quality of service 
includes at least a requested available bandwidth. 
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1 0. The method according to claim 1 , wherein the requested quality of service 
includes a request for at least one of a video quality of service; audio quality of service 
and data quality of service, 

1 1 . The method according to claim 1 , wherein the corresponding quality of 
service is a quality of service thai is recognized by the network layer. 

1 2. The method according to claim 1 1, wherein the network layer includes at 
least one of an IP network, an ATM network and a frame relay network. 

13. The method according to claim 1, wherein the network layer includes a 
transport/netwark/link layer. 

14. The method according to claim 13, wherein the tra^ort/nntwoifc/link 
layer includes the corresponding quality of service that the requested quality of service of 
the application/middle layer is transformed into. 

1 5. The method according to claim 1, further comprising: 
transmitting at least one of a communication cost and a communication 

availability to a terminal requesting to establish the communication. 

16. The method according to claim 15, wherein the communication cost is a 
cost of establishing the communication at the requested quality of service. 

17. Hie method according to claim 15, wherein the communication 
availability is a listing of alternative availablo communication options at various quality 
of service levels. 

18. A method for establishing a communication over at least one network, 
comprising: 

receiving a requested quality of service; 

transforming the requested quality of service into a network quality of 
service; and 

establishing a connection having the requested quality of service ova- at 
least one network based on the network quality of service. 

1 9. The method according the claim 1 8, wherein the requested quality of 
service Includes at least an identification of a terminal requesting a communication and 
account information. 
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20. The method according to claim 18, wherein the requested quality of 
service Is recognized at an application/middle layer and causes the application/middle 
layer to establish a communication between two or more terminals. 

21 . The method according to claim 20, wherein the two or more terminals are 
H.323 terminals. 

22. The method according to claim 1 8, wherein the requested quality of 
service is entered by a subscriber at at least one terminal. 

23. The method according to claim 18, wherein two or more terminals can 
request a network link layer quality of service from a network baaed application/middle 
layer entity. 

24. The method according to claim 18, wherein the requested quality of 
service includes a request for at least a guaranteed service class, a controlled service class, 
and an unspecified service class. 

25. The method according to claim 18, wherein the requested quality of 
service includes at least a high, medium and low quality of service. 

26. The method according to claim 18, wherein the requested quality of 
service includes at least a requested available bandwidth. 

27. The method according to claim 1 8» wherein the requested the quality of 
service includes at least one of a video quality of service, audio quality of service and 
data quality of service. 

28. The method according to claim 18, wherein the at least one network 
includes at least one of an IP network, ATM network and a frame relay network. 

29. The method according to claim 18, wherein the at least one network 
includes a transpoit/aetwork/link layer. 

30. The method according to claim 29, wherein the txansport/network/link 
layer includes the corresponding quality of service that the requested quality of service of 
the spplication/middle layer is transformed into. 

31. The method according to claim 18, further comprising; 
transmitting at least one of a communication cost and a communication 

availability to a terminal requesting to establish the communication. 

32. The method according to claim 31, wherein the communication cost is a 
cost of establishing the communication at the requested quality of service. 

33. The method according to claim 31, wherein the communication 
availability is a listing of alternative available communication options at various Quality 
of service levels. 
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3, Detailed Description of Invention 

This non-provisional application claims the benefit of U.S. Provisional 
Application No. 60/156,443 entitled "Framework for Mapping of H.323 QOS over 
Packet-Based Network" which was filed on September 28, 1999 and is hereby 
incorporated by reference in its entirety. The Applicant of the provisional application is 
Radhika R. Roy (Attorney Docket No, 1999-0584) 

BACKGROUND OF THE INVENTION 

L Field QflnvcntiQfl, 

This invention relates to communication systems. 
2. Description of Related Art 

Currently, multimedia standards, such as International Telecommunications 
Union (ITU) H.323 conferencing services standard, facilitate multimedia communication 
services over packet-based networks, such as Internet Protocol (IP), asynchronous 
transfer mode (ATM) networks, frame relay networks, and the like. While the 
multimedia standard at an application layer can be well established between terminals 
using the same or similar communication protocols, other layers of the communication 
system are not as standardized. Por example, the underlying architectural assumptions of 
tho multimedia standards are extremely flexible and do not specify universal quality of 
service (QOS) parameters for the transport/netwoik/link layer (OSI Layer 4/3/2). 
Because it is important for the layers of a network to be able to communicate with each 
other in a standardized manna:, in current systems, when QOS parameters for the 
transpon/networfc/link layer change, the QOS parameters for the appUcation/middleware 
layer (OSI Layer 7/6) must also be changed. Of course, having to change or reconfigure 
the application/middleware layer every time the transport/netwodc/Iink layer changes can 
be a very costly and time consuming event 

Accordingly, there is a need for new technology for specifying a QOS that is 
independent of a transport/netwoik/link layer. 
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SUMMARY OF T HE DJVENTTrw 
This invention provides a method and apparatus for mapping of the quality of 
service (QOS) between the applicaccnAniddleware and transport/network/link layer 
where the application/middleware QOS that ia being requested by the end user remains 
the same on end-to-end basis. The transport/network/link layer QOS may vary to satisfy 
its own resources and many QOS criteria (e.g., IP/ATM network) have been defined to 
satisfy the needs of its own layer without maintaining any direct relationship with the 
upper applicaiion/niiddleware QOS. This invention relates the application/middleware 
QOS as a common basis that can be used on an end-to-end basis by all 
transport/nerwork/link layer QOS. 



RETAILED DESCRIPTION OF PETE RED EMBODTMKMTg 
The present invention provides a technique for mapping various levels of quality 
service (QOS) between appUcation/middlcware and tisnaport/netvorls/link layers. The 
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end-to-end system may contain oae or more diverse packet-based networks (e.g., IP, 
ATM) where each network may have its own different QOS classes or criteria- Such 
mapping will allow a transport independent application to offer the end-tb-end 
application layer QOS across all networks regardless of the types of networks that make 
up a communication path between end terminals. In other words, the 
application/middleware layer QOS will be available across all networks, regardless of 
whether the end-user's terminals are connected to the same network or different network 
types. 

Generally, the application/middleware software has only a finite set of QOS 
classes to meet the requirements of audio, video, and/or data that can be requested by an 
end-user. Further, this finite set of QOS classes remains relatively stable because these 
QOS classes are based on the fundamental traffic characteristics of audio, video, and data 
that are being used by the application/middleware. For example, in a H.323 protocol 
there exists only a flcdte set of QOS classes that can be selected by an end user to meet 
the requirements of audio, video, and/or data, such as guaranteed services olass, 
controlled services class and unspecified services class where each class will have a 
certain set of performance parameters. 

On the contrary, the transport/network/link layer can have definitions of QOS that 
vajy widely, not only from network to network type, but also one network may have 
different QOS classes from its own resource management point of view and can 
constantly bo changing to control its own resources. The parameters of the 
transport/notwork/link layer QOS may not always equate to that of the 
application/middleware layer QOS. There is no unique relationship or ono-to-one 
mapping between the application/middleware and transport/netwoAAink layer QOS. 
However, it important to note that it is the application/middleware QOS that is requested 
by the end user that needs to be satisfied on end-to-end basis, by aU networks that are 
traversed along the source-destination path. For example, an IP network A may be 
providing QOS utilising Resource Reservation Protocol (RSVP). which is a routcr-to- 
routcr protocol in which one router requests that another router set aside, or reserve, a 
certain bandwidth for a specific transmission. With RSVP, parameters such as peak rate, 
delay and delay variation are used to provide QOS over the IP network. Again, an IP 
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network B may employ differentiated services (DiifServ) using the differentiated services 
code points (DSCP) based on per hop behavior (PHB) where peak rate, delay and delay 
variation will be characterized with a combination of DSCP and PHB. In another 
situation, an IP network C may use the multi-protocol label switching (MPLS) where 
different service type is used to characterize the QOS based on different performance 
parameters (e.g., peak rate, delay and delay variation). In another example, an ATM link 
layer network D may be providing QOS based on ATM QOS classes, u tilizin g parameters 
such as peak cell rate, minimum cell rate and cell loss rate to deliver information over 
virtual circuits, and to predict throughput and bandwidth requirements. 

Accordingly, a standardized QOS mapping mechanism between the 
application/middleware and transport/network/link layers should available to satisfy the 
need by the end-user for a standardized application/middleware QOS, and tins 
standardized appUcation/rniddtowaxe QOS should remain the same on end-to-end basis 
although the different transport/network/link layer QOS. Furthermore, it may be used 
over a single or multiple networks where each transport/network/link layer may employ 
different QOS mechanisms. 

The present invention provides a framework of how the application/middleware 
layer QOS classes can be mapped over the diverse transport/network/link layer QOS 
defined by packet-based networks, such as IP and ATM. An application like H.323 can 
be thought as a part of application (OSI Layer 7) or middleware layer (OSI Layer 6) 
depending on the interpretation or view poinL In the present invention, the QOS of this 
layer is defined as the applicatioxt/middlewaro layer QOS. It may be noted that the 
transport layer usually deals with TCP or UDP protocol, and the abstraction of QOS is 
not directly applicable. In other words, the transport layer can be thought of transparent 
to the application/middleware or network/link layer. However, the network layer (OSI 
Layer 3) that deals with IP has many QOS signaling protocols such as RSVP, DiQServ, 
and MPLS. On the contrary, the ATM network is dealing with QOS signaling protocols 
in the Link layer (OSI Layer 2) and there are many QOS classes such as constant bit rate 
(CBR), real-time variable bit rate (rt-VBR), non-real-time variable bit rate (nrt-VBR), 
available bit rate (ABR), and unspecified bit rate (UBR), 
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Fig. 1 is an exemplary block diagram of a quality of service (QOS) system 100 
according to the present invention. As shown in Fig. t > the system 100 include terminals 
102 and 104 coupled to a network 101 through communication links 1 10 along with the 
netwoik-based application/middleware signaling entity like gatekeeper withbackend 
server 111. QOS mapping entities 1 14 are also associated with each device (eg., 
tenninal, applicalion/middlewarc layer entity). The physical realization of the QOS 
mapping entity will depend on the implementation in a particular system. For example, it 
can be realized using either a software or hardware device, but can also be built so it is 
dedicated to a mapping Amotion only. 

The terminals 102 and 104 can be devices of any type that allow for the 
transmission and/or reception of communication signals. For example, the terminals 102 
and 104 can be land-line telephones, cellular telephones* computers, H-323 terminals, 
personal digital assistants, video telephones, video conference apparatuses, smart or 
computer assisted televisions, Web TV and the like. For the purposes of the following 
description of the present invention, it will be assumed that terminals 102 and 1 04 arc 
personal computers. 

Terminals 102 and 104 along with their QOS mapping entities 1 14 are in 
communication with network 101 through communication links 1 10. These 
communication links 1 10 may be any type of connection that allows for the transmission 
of information. Some examples include conventional telephone lines, digital 
transmission facilities, fiber optio lines, diract serial/parallel connections, cellular 
telephone connections, satellite communication links, radio frequency (RF) links, local 
area networks (LANs), Intranets end the like. 

The network 101 may be a single network or a plurality of networks of the same 
or different types. For example, the network 101 may include the local telephone 
network of a Local Exchange Carrier in connection with the long distance network of an 
Interchange Carrier (such as the AT&T long distance telephone network). Furthermore, 
the network may be a data network such as Frame Relay (FR) network, Asynchronous 
Mode Transfer (ATM) network, or Internet Protocol (IP) network. Any combination of 
telecommunications and data networks may be used with departing from the spirit and 
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scope of the present invention. For the purposes of discussion, it will be assumed that the 
network 101 includes two or more data networks. 

In this embodiment, each device has its own QOS mapping entity 1 14. If terminal 
102, 104 requests standardized application/middleware QOS on end-to-end basis, the 
request must include a translation of what transport/netwoik/link layer QOS parameters 
to use. Accordingly, the QOS mapping entity 1 14 will translate the 
application/middleware layer QOS into the corresponding network layer QOS 101 that is 
available in the lower layer. It may also he mentioned mat terminal 102, 1 04 may also 
query the network-based application/middleware signaling entity 1 1 1 to find out what 
QOS classes are available in tho network 101 along with appropriate pricing criteria bo 
that a desired QOS can be requested* 

As described above, the QOS requested by a terminal 102, 104 at the 
app lication/middlcwarc layer, may apt have a directly corresponding QOS at the 
transport/network/link layer. Accordingly, the QOS mapping entity 1 14 can transform, 
or map, the requested QOS from the application/middleware layer of the terminals 102 
and 104 into the transport/network/link layer QOS (and vice versa) that will be required 
for the communications. 

A terminal 102, 104 can request the available network/link layer QOS services or 
criteria (e.g., RS VP/DifiEcrv/MPLS for the IP network, CBR/rt-VBR/nrt- 
VBR/ABR/UBR for the ATM network) from the network-based application/middleware 
layer entity like gatekeeper 111. The gatekeeper 111 will then map the 
application/middleware layer QOS to the corresponding network/link layer QOS services 
via the mapping entity 114. The backend server that is communicating with the 
network/layer devices (eg., routers in the case of the IP network, switches in the case of 
ATM network) will use this mapped network/link layer QOS to determine the available 
QOS services within the network (ag«, IP, ATM). The server can also then determine the 
cost associated with each kind of QOS service. This information (e.g., QOS, cost) is then 
sent back to the terminal 102. 104 so that the end user can determine what kind of QOS to 
Request based on the trade-ofife of the cost-QOS criteria. 

If the network 101 is available or able to establish a communication at the 
requested QOS, and the terminal accepts any conditions of the network 101, i-c, cost, 
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then a connection can be established between the te rminals 102 and 104 across the 
network 101. 

In this manner, a communication having a requested QOS can be* established 
between two or more terminals 1 02 and 1 04. As described above, the QOS requested by 
the terminals 102, 104 does not have to directly correspond to the networks 101*s 
definitions of QOS, since the QOS mapping device 114 can translate between the 
application/middleware layer QOS and the network layer QOS. 

As described above, tfco QOS mapping entity 1 H residing in each device (e.g., 
tenninaU gatekeeper, etc.) can be used to determine or monitor a single network or a 
plurality of networks for communication requests fiom terminals 102 and 104. Hie 
communication request can include a request from an end-user for QOS classes of service 
at the application/middleware layer. By using 8uch a mapping cobty, the requested QOS 
services are defined at the application/middleware layer and can bo standardized for all 
end-users. This can be particularly useful because the QOS requested by the 
application/middleware layer via the terminals 102 or 104 may not be understandable by 
or necessarily defined at the network/link layer by the various network/link layer QOS 
protocols. 

As an example of operation, assume that the calling terminal 102 wishes to 
conduct a communication with called terminal 104. If it is assumed that the network- 
based gatekeeper 1 1 1 has the knowledge of the network/link lays: QOS (via its backend 
entity that communicates with the network/link layer entities routers/switches)* the 
application/middleware of the terminals can send the query on behalf of the aid users to 
the gatekeeper to leain what kinds of QOS services axe available. The gatekeeper would 
then send the reply back to the terminals 102, 104. The request for communication can be 
generated by software operating on the calling terminal 102. Further, the request for 
communication can include a communication information portion and a requested QOS 
portion. 

The communication information portion can include any information necessary to 
complete the communication between the calling terminal 102 and the called 
terminal 104. For example, the communication information portion can include the 
terminal ID of both the calling and called terminals 102, 104, respectively. Further, the 
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communication information portion can include billing information, such as the calling 
terminal's account number and the calling terminal's billing address. 

The requested QOS portion of the communication request can include an 
indication of the QOS with which the calling terminal 102 desires to conduct the 
communication. Further, as described above, the requested QOS can be any indication of 
QOS that is specific to the end-user terminal 102, 104 or the apphcaticn/middicware 
layer, For example, the terminals 102,104 may request a high, medium or low quality 
video service and a high, medium or low quality audio service using somo performance 
parameters in accordance to the QOS services classes. 

As described above, all application/middlware entities (e,g,, terminals, 
gatekeepers) will have the QOS mapping entity 1 14 functions and the gatekeeper 1 1 1 that 
has the knowledge of the QOS services available over the network (e.g., OSI Layer 3 
network like IP network, OSI Layer 2 network like ATM network) to establish a 
communication having (he requested QOS service, m another scenario, the terminals 
102, 104 can also directly communicate among themselves without using the gatekeeper 
1 1 1 while the mapping of the application/middleware QOS to the network layer QOS 
(and vice versa) is done via the mapping entity 1 14. To accomplish this, the QOS 
mapping entity 1 14 can receive the communication request from the end-user and then 
the network/link layer devices (e,g., routers, switches) determine a communication path 
via the network or networks that would satisfy the request. In other words, based on the 
communication request, the QOS mapping entity 1 14 can transform the requested QOS 
into various network QOS services. Once a communication path is dete rmine d by the 
network/link layer devices, the QOS mapping entity 1 L4 can transform the requested 
QOS into a network QOS and the network/link layer devices query the respective 
networks of the communication path to determine if the networks can satisfy the 
communication request at the QOS level requested by the terminals 102, 104. 

If the network/link layer entities (eg., routers, switches) devices determine that 
the communication request can be satisfied, and there is sufficient network capacity 
having the transformation from the mapping entity 1 14, then the network/link layer 
entities respond back to the appropriate application/middleware entities (e.g,, terminals, 
gatekeepers) that the desired QOS is available. 
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If the various networks cannot satisfy the request, then the network/link layer 
entities, having the translated information of the QOS from the mapping entity, can 
alternatively query other combinations of networks in an attempt to satisfy the 
communication request These further acts might include determining whether an 
alternative path exists* transforming the requested QOS services to correspond with the 
parameters of a network QOS or querying other networks for any other alternatives. 

The gatekeeper 1 1 1 equipped with the QOS mapping entity 1 14 and backend 
server can also be configured to perform additional services. For example, the gatekeeper 
111 tan notify the terminals of available bandwidth on network 101, or various upgrades 
and downgrades to the requested QOS services that a terminal 102, 104 may be interested 
in utilizing. The gatekeeper 111 equipped with the QOS mapping entity 1 14 and backend 
server can also provide the terminals 102, 104 with additional information, such as 
coat/time comparison for a specific connection. For example^ the gatekeeper 111 can 
inform the terminals 102, 104 that a communication having a medium quality of service 
level will receive a rate of 1 0^/minute, while the same communication having a high 
quality of service level will receive a rate of $ 1 .00/minute. 

The QOS mapping entity 1 14 is a logical function and can reside within the 
terminals, gatekeepers, etc. It may also be possible to envision that a QOS mapping 
entity 1 14 may be realized as a separate entity physically. However, the logical Amotions 
still remain the same as described whether those entities reside within the terminals or 
gatekeepers, or it maybe distributed throughout tho communications network. For 
example, the QOS monitoring device 114 maybe made part of the various central offices, 
routers or servers employed by the networks 101 which axe distributed throughout the 
networks 101. Any configurations that provide for the monitoring of communications 
placed over the network 101 may be used without departing from the spirit and scope of 
the present invention- The monitoring of the network/link layer QOS can be reported 
back to the apphcatioirtniddlewaie layer QOS to correlate on end-to-end basis after 
appropriate transformation by the QOS mapping entity. 

Pig. 2 shows the logical OSr layer for each entity (e.g n terminal, gatekeeper). 
Although each entity may have all 7 layers of communications protocols, each protocol 
layer can only be communicating within its boundary. For example, if a terminal 202, 
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204 uses H.323 communication protocol, it will only know the H 323 layer protocol that 
covers layers 7/6/5. It may be noted that layer 7, 6, and 5 may constitute only one layer 
combining among themselves as "middleware" 206. £n this case, the terminal 202, 204 
and gatekeeper 211 will communicate among themselves as the application/middleware 
206 entities. On the contrary, routers (not shown in this figure) will communicate 
through OSI layer 3 (i.e., IP layer). However, terminal 202, 204 w gatekeeper 21 1 will 
be connected to the router, and therefore, needs to have an interface that can communicate 
using the IP protocol. In other words, terminals 202, 204 or gatekeepers 211 are not 
aware of the lower layer functions to the extent that they need to have the intelligence to 
manage or control the resources of those layers. Rather, terminals 202, 204 or 
gatekeepers 211 will only manage or control the resources of the application/middleware 
layer 206. Fig. 2 shows how the communications take place among the communication 
entities. However, the transport/network/link layer entities 208 like routers/switches are 
not shown. In the case of tha router, it may contain communicate over layers 3, 2, and I, 
while the ATM switches will communicate over layers 2 and 1. 

Fig. 3 shows an exemplary logical conception of the QOS mapping entity 3 14. 
This intelligent QOS mapping entity 314 can map the application/middleware (OSI Layer 
7/6/5) QOS 306 to the transport/network/link layer (OSI Layer 4/3/2) QOS 308 (and vice 
versa). The QOS mapping entity 314 can reside within application layer entities like 
terminals, gatekeepers, etc. As mentioned before, the application layer QOS may be 
lumped into middleware QOS or it may be application layer QOS. In either case, it is 
designated as application/middlBwaie QOS. In transport layer (OSI Layer 4), there is no 
direct concept of QOS like application or network/link layers, Instead, the transport layer 
transfers QOS information from the upper layer to the lower layer (and vice versa). 
However, the network QOS in each network has distinct features. For example, in an IP 
network, there can be different kinds of QOS services: RSVP, DifEServ, and MPLS. 
Furthermore, there can also be distinct QOS services in the link layer, such as an ATM 
network which is considered a link (OSI Layer 2) layer network. It has also different 
kinds of QOS services, such as CBR» rt-VBR, nrt-VBR, ABR, and XJBR. The main 
purpose of the QOS entity 314 is to map the QOS between the layers <I,e.» 
application/middleware QOS to transport/netwoik/link layer QOS and vice versa). 
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Fig. 4 is en exemplary diagram of an alternative QOS system 400. As shown in 
Fig. 4, the system 400 includes terminals 402 and terminal 404. Terminal 402 is 
connected to a first end network 406 via a communication link 410. Tenfiinal 404 is 
connected to a second end nctwoik 408 via communication link 41 3. 

The first and second end netwoiks are connected via communication links 411 
and 412. respectively, to a network 407. Each of the networks 406-408 are additionally 
connected to an application layer entity like gatekeeper with backend server 418 with 
QOS mapping entity 415 via communication link 414. The terminals will also have the 
QOS mapping entities 401, 403. The terminals 402 and 404, communication links 
410-414 and networks 406-408 can be any of the entities previously discussed with 
respect to the embodiment of the invention described in Fig. l . 

As shown in Pig. 3, the QOS mapping ratines 401, 403, 415 will remain with 
cadi application/middleware layer entity. However, it is also passible to have the QOS 
mapping entity 3 14 as a stand-alone entity separated from the application layer entity, 
like a terminal or gatekeeper. In this embodiment, the logical communications remain as 
previously discussed. Similar to Fig. 1, the network/link layer entities (like 
routers/switches equipped with QOS mapping entity 4 1 5) can monitor networks 406-408 
in order to search for any communication request from the end-usecs at terminals 402 and 
404. As described above, die communication request can be in the form of a request to 
establish a communication path between two or more terminals 402, 404 and provide 
specific QOS level for the communication. 

However, at the network layer each network 406-408 can have non-standardized 
QOS services between the application/middleware and transport/network/link layer 
defined by various parameters. Accordingly, the QOS mapping entities can allow the 
end-users at terminal 402 and 404 to utilize a standardized QOS application that will 
automatically map the various QOS services and parameters in each networks 406-408 to 
the standardized applicatiorrtnidcfleware. 

As an example of operation, when the application/middleware layer entities like 
terminals 402, 404 and gatekeeper 418 equipped with QOS mapping entities 401, 403, 
415 receive communication requests from an end-user at a calling terminal 402 to 
communicate with an end-user at a called terminal 404, the application/middleware entity 
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can determine the identification of the calling terminal 402 find the receiving terminal 404 
by using the communication information portion. Furthermore, the QOS mapping entity 

40 1 receives the requested QOS portion of the communication request by the end-user at 
terminal 402 and the network/link layer entity, like a router or the switch, knowing the 
network/link layer QOS determines an ideal communication path throughout networks 
406-408 in order to establish a link to satisfy the specific QOS request Because 
networks 406-408 are utilizing different parameters to provide QOS. the QOS mapping 
entity 401 residing in the applicatioufaiddleware entity will map the standardized QOS 
services at the application layer requested by the end-user at terminal 402 in order to 
equate the QOS parameters of networks 406-408. Hie same network/link layer QOS 
information is passed to the network/link layer QOS entity. 

The QOS mapping entity 401 performs this function in a transparent mann er to 
the terminals 402, 404 or the gatekeeper 41 8. Furthenroro, the terminal or the gatekeeper 
equipped with the QOS mapping entity 415 can query networks 406-408 to determine if 
each network can provide the QOS request that has been sent by the end-user at terminal 

402 with the help of the networkrtink layer entity like the routerVswitch. If the 
network/link layer entity with the help of the QOS mapping entity 415 of the 
application/middleware entity determines that the requested QOS service is not available, 
then it can query the networks for other QOS possibilities or alternatives in order to 
provide similar QOS. If the network/link layer entity with the help of the network/link 
layer QOS mapping entity 415, determines that it is possible to satisfy the request from 
the end-user at terminal 402 based on the QOS information received from each network 
406-408, then it will inform the calling terminal 402 of the availability and assist the 
end-users at terminals 402 and 404 in establishing a communication. The network/link 
layer entity with the help of the QOS mapping entity 415 of the application/middleware 
can additionally provide the end-users with the terms of availability and cost/time 
information in a similar manner to that discussed in the first embodiment 

When a co m mu nic ation is requested between terminals, the each mapping entity 
of each device (e.g., t e r min al, gatekeeper) translates the application/middleware layer 
QOS to the appropriate network/link layer QOS, and the network/link layer 
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routers/switches determine whether the desired QOS can be supported across the network 
between any source-destination path. 

In order to map a requested quality of service to a network layer Quality of 
service, the mapping entity 415 will determine a proper mapping between 
application/middleware layer QOS and a particular network/link layer QOS. Once the 
mapping entity 415 has determined the proper transformed network/link layer QOS, the 
network/link layer entity like router/switch can then query any of the networks in the 
communication path to determine if the networks are capable of providing the 
communication path at the requested QOS either with the help of the backend server of 
the gatekeeper or directly working between the routers/switches. Once the network/link 
layer entity like router/switch has determined that the networks we capable of 
establishing a communication between the calling and called te rmina l at a requested 
QOS, the router/switch can inform the terminal of the eommunication path's availability. 
Accordingly, the terminals may accept or decline the communication. If the terminals 
accept the communication, a controller can establish a communication between the 
terminals. 

tn the preferred embodiment of the claimed invention, the QOS mapping system 
provides a way for mapping H323 QOS over packet^based networks. The mapping 
allows the transport independent H.323 application to oflfer an application layer QOS 
across any number of networks. The application layer QOS is available across all 
networks, regardless of whether the end-users are connected to the same or different 
network types. 

The HL323 application has a finite set of QOS classes that can be requested by a 
terminal This Suite set of H.323 QOS classes remains relatively stable because the QOS 
classes are based on the fundamental traffic characteristics originated from the audio 
codec, video codec and data signaling/applications of H.323. The QOS parameters of 
these traffic sources originated from the end-users H.323 real-time multiple media 
application are the fundamental bases of the H.323 QOS. Accordingly, an embodiment 
of the invention can provide a framework on how die application level H.323 QOS 
classes can be mapped over specific network layer QOS defined by packet-based 
networks, such as IP and ATM- Further, on end-user can request any desired H323 QOS 
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class while considering the cost-performance trade oft and subsequently negotiate the 
end-to-end QOS. 

As discussed earlier, each network potentially utilizes different parameters to 
satisfy a particular QOS service request In addition, data packets of a single 
communication may traverse many different types of networks in route to a destination. 
Therefore, there is increased difficulty b specifying QOS classes with a standard set of 
network parameters. Furthermore, data packets passing through different networks 
experience different qualities of transmission. For example, at any given time, one of the 
networks can have a delay, bit-rate, error rate or the like different from another one of the 
networks. The overall effect of data packets being exposed to differing network 
characteristics is to render the quality of service unpredictable. Accordingly* various 
networks have attempted to provide QOS using protocols and programs that use different 
parameters including RSVP, IntServ, DEPFSERV, MPLS, ATM and the like. 

Resource reservation protocol (RSVP) is a signaling protocol for applications to 
reserve resources. In other words, RSVP is a QOS signaling protocol that requests the 
reservation of resources. These requests dictate the level of resources (e.g., bandwidth, 
buffer space) that muse be reserved along with the transmission scheduling behavior. The 
transmission scheduling behavior must be installed in the network layer devices (i.e., 
routers) to provide the desired end-to-end QOS commitment for the data flow. The QOS 
can be provided on a per-flow basis according to requests from the end-user RSVP 
attempts to offer a "guaranteed" or "controlled" service to the network. The guaranteed 
service is for real-time applications that cannot be delayed. This service attempts to 
deliver a practicable, constant stream of network capacity that is as elose as possible to 
the end-to-end network delay. The controlled service tries to deliver end-to-end network 
capacity as close as possible to the condition of an unloaded network. In RSVP, traffic 
can be characterized by peak rate of flow (bytes per second, bits per second), maximum 
datagram size/maximum burst size (bytes, bits), token bucket rate/service rate/bandwidth 
Ops), slack term/delay (milliseconds), variation in delay and other parameters. It may be 
noted that packet losses or bits errors arc not taken into account by RSVP specifications. 
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The Integrated Services (IntServ) model uses the RSVP as the signaling protocol 
to provide two service classes in addition to the best effort service. IntServ also uses the 
admission control routine, classifier and packet scheduler. 

Differentiated Services (DIFFSERV) is a response to the scaleabOity and 
deployment obstacles posed by end-to-end reservations across wide-area links using the 
Integrated/RSVP services. DIFFSERV attempts to eliminate the need for RSVP 
reservation across a wide area network (WAN). DIFFSERV assumes that some capacity 
in the network has been set aside ahead of time for each particular class of traffic 
Accordingly, it is some what like a reservation. However, instead of have each device 
determine the session to which a DIFFSERV packet belongs, DIFFSERV marks the IP 
type of service field so that intermediate notes can classify on a packet by packet rather 
than by session-by-session basis. If the capacity of the network is not set aside or 
prioritized, the dynamic signaling protocol (i^, RSVP) needs to be used to request 
services on demand. 

Some mandatory values of the of the DIFFSERV code points, and their associated 
per-hop behaviors (PHB) are outlined in standards. Shaping primitives tell a device how 
to move a traffic flow to within a given profile through the use of queues, rate controllers 
and other parameters. Many services can be provided, such as premium service, assured 
service and Olympic service. Premium service far applications require low-delay and low 
jitter service. Assured service fbr applications required better reliability than best-effort 
service, Olympic service provides three tiers of services called gold, silver and bronze. 
DIFFSERV defines only the DIFFSERV fields and PHBs. Olympic service uses the tiers 
of services with decreasing quality and can be based on specific values of the QOS 
parameters of a given service class. For example, if we consider the delay parameter, 
gold end-toend delay (EED) would be 100 milliseconds, silver BED would be 150 
milliseconds and bronze EED would be greater than 150 milliseconds. 

Multi-protocol label switching (MPLS) inserts a fixed-length label ahead of the 
variable length IP address, Furthermore, it functions as a label fbr a selected route. The 
header is generated based on IP route information in a similar fashion as a network 
protocol. However, MPLS contains a 3-bit field known as class-of-service {COS) in its 
32-bit label information to provide QOS information. 
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An ATM network defines a set of predefined QOS service categories which, also 
defines a set of traffic attributes or parameters. These parameters include constant bit 
rate, real tune-variable bit rate, non-real time-variable bit rate, available bit rate and 
unspecified bit rate. Common ATM QOS parameters include; 

Peak Cell Rate (PGR) which is the mariTnuni cells per second required to deliver 
the user data; 

Minimum Cell Rate (MCR) which is tho minimum acceptable cell rate that the 
ATM network must provide or else the circuit request is rejected; 

Cell Transfer Delay (CTD) which is the acceptable delay; 

Cell Loss Ratio (CLR) which is the cell loss that is acceptable; 

Cell Error Ratio (CER) which is the cell error rate that is acceptable; 

Sustainable Cell Rate (SCR) which is an upper bound on the conforming average 
rate of an ATM connection overtime scales; and 

Cell Delay Variation which a component of CTD, induced by buffering and cell 
scheduling. 

Fig. 5 is an exemplary block diagram of an embodiment of the present invention 
using the PL323 standard. Although the communication system in Fig. 5 employs three 
different networks 506*508 offering different kinds of network layer QOS services, any 
number of networks could be employed, The H323 QOS protocol 51 S is the common 
entity at the application layer on an end-to-end basis. Terminals 502, 504 and 
gatekeepers/backends (GK/BE) 520-522 throughout each network 
communication links 510-513 using the H.323 QOS protocol. The terminals, networks 
and communication links could be any of the entities discussed in previous embodiments. 
The GKs/BEs could be any device performing terminal and gateway registration, address 
resolution, bandwidth control, admission control and any other administrative function. 

A request for QOS is negotiated on the basis of the H.323 QOS classes that axe 
mapped to equate to QOS services in each network so that the various QOS service 
parameters at the network layer will not cause confusion, In this particular situation, the 
application layer H.323 QOS provides the common basis for translation on an end-to-end 
basis. Accordingly, both application and network layer QOS classes can be classified 
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independently, a* required, without changing the H.323 application software each time a 
definition or a protocol of a network level QOS class is changed. 

The terminals 502, 504 permit the end-user to order specific kinds of network 
layer QOS services. In this embodiment of the invention, the end-user utilizes terminal 
502 to communicate via a communication link 510 with & GK/BE 520 using the H.323 
QOS application and protocol 515. The GK/BE 520 is connected to terminal 502 through 
links 5 10 (and network 506) on one side and connected to a QOS mapping device 530 via 
link 534 on the other side. The QOS mapping device 530 communicates with network 
506 via link 510 and operates to transform, or map, the requested QOS so that there can 
be a logical association of the set of QOS values between networks 506-508. 
Furthermore, each network communicates with the other networks through 
communication links 51 1 and 512 disposed between each GK/BE 520*522. The 
foundation for each logical association is the H.323 QOS class of services between each 
end-user controlled by the H.323 QOS protocol at the applications layer. 

Fig. 6 shows an exemplary data structure of memory that provides a mapping 
scheme that will allow end-user terminals to utilize H.323 QOS classes that are 
transparent to the various differences in the various QOS parameters at the network layer. 
As shown, eadb network and its respective QOS service class is mapped to a similar 
H.323 service class where parameters from each service class are matched to create the 
mapping tooL For example, field 602 includes the H.323 QOS levels, such as guaranteed 
service class, controlled service class and unspecified service class. Field 604 includes 
Intcgratcd/RSVP service classes for the network layer that correspond to the H.323 QOS 
service classes in field 602. In a similar manner, fields 606, 608 and 610 include the 
corresponding network layer QOS for die differentiated service class, MPLS/IPTOS and 
ATM service classes. 

Although, as shown in Fig. 5, the mapping application in this embodiment of the 
invention resides in QOS mapping entity 530, the mapping application could potentially 
reside in die GK/BE 520-522 or any other entity discussed in the first embodiment. 
Furthermore, die mapping application could be centrally located so that software updates 
could be easily performed. 
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Based on Fig. 5, an example of the operation using the embodiment will now be 
described using the HL323 Service Class standards with Network 506 utilizing 
IntServ/RSVP Service Classes for QOS. The H.323 Guaranteed Service Class One 
delivers QOS using parameters such as PBR. EED, EEDV and BER. Network 506 using 
IntSerWRS VP Service Classes offers Guaranteed Service QOS using parameters such as 
peak rare, delay and delay variation. If an end-user desires to order a specific H323 QOS 
classes such as Guaranteed Service Class One, the end-user utilizes the H.323 software 
application on the terminal 502 located at the application layer. Initially, the end-user at 
terminal 502 utilizing the H.323 software application will communicate a request via a 
communication link 510 with the GK/BE 520 and QOS mapping device 530 using the 
H,323 protocol 515, The QOS mapping entity 530 monitors its respective network 506 in 
order to search for communication requests for QOS services from terminal 502, or any 
other terminal on the network. Once the QOS mapping entity 530 receives a request from 
terminal 502, it determines the identification of the calHng and receiving terminals. 

If the QOS mapping entity 530 can satisfy the QOS request, then it notifies the 
end-users at terminals 502 and 504, and establishes to communication Jinir If the QOS 
mapping entity that receives the request cannot satisfy the request, then it searches for 
alternative paths or QOS possibilities, and promptly notifies the end-users. When the 
QOS mapping entity 530 performs this funcdon, it may communicate with other QOS 
mapping entities to search fox available bandwidth or QOS services. The QOS mapping 
entities 530 can also perform the administrative functions previously discussed The 
QOS mapping entity 530 transparently performs the moping function by equating the 
parameters ofNetwoifc 506 QOS classes (IntScrv/RSVP) with that of the H.323 standards 
using memory. The QOS mapping entity 530 operates to apply the mapping function so 
that there can be a logical association of one set of QOS values in network 506 with the 
set of QOS values in networks 507, 508 or any other network. 

Fig. 7 is a flowchart of an exemplary process for mapping end-to-ead application 
layer QOS across networks. In step 702, the QOS mapping entity monitors the network 
for communication requests from an end-user at a terminal. 

In step 704, the QOS mapping entity receives a communication request for QOS 
services from an end-user. The communication request can contain a QOS request which 
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indicates a QOS level that the end-user wishes to establish a communication. The 
process then proceeds to step 706. 

In step 706, based on the communication request, the QOS mapping entity 
determines a communication path and the requested QOS classes. The communication 
path can include one est more networks, each of the networks using a different definition 
or protocol to define and implement QOS. The process then proceeds to step 708. 

In step 708, the QOS mapping entity maps the requested QOS classes and into 
corresponding network QOS classes. In step 710, the QOS mapping entity determined 
whether the QOS request from the end-user can be satisfied by available network 
resources* As described above, this can be accomplished by querying the networks base 
on the corresponding network QOS classes determined in step 708. If the request can be 
satisfied by the QOS mapping entity, then it provides administrative information at step 
712, such as costs/time comparisons, to the end-user. 

In step 716, the end-user can be queried to accept the QOS classes the arc 
provided by the QOS mapping entity. If the end-user accepts the QOS classes provided* 
thai the QOS mapping entity establishes a communication, link between tho calling party 
and the receiving party at step 720. The process then proceeds to step 722 where the 
process ends. 

At step 710, if the QOS request cannot be satisfied, then the QOS mapping entity 
proceeds to step 714. In step 714, the QOS mapping entity searches other resources to 
determine if it can provide alternate communication paths and/or services. 

In stop 715, the QOS mapping entity determines whether alternate paths and/or 
services were found. If the QOS mapping entity finds alternative paths and/or services, 
then it repeats step 708 and maps the standardized application layer QOS classes to tho 
network layer QOS classes, 

If the QOS mapping entity does not find alternative communication paths and/or 
services, then it communicates thi9 result to the calling terminal and proceeds to step 718 
where the end-user is asked to request another QOS request. If the end-user does not 
wish to try again, then the QOS mapping entity proceeds to step 722 where the session 
ends. 
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At step 7 1 6, if the end-user does not accept the QOS classes provided by the QOS 
mapping entity, then the QOS mapping entity will ask the end-user at step 718 whether 
he wants to try another request for QOS. 

If the end-user does not want to try another attempt, then the session ends at step 

722. 

If the end-user desires to try another QOS request* the QOS mapping entity 
proceeds to step 714 and searches for alternative paths and/or services. The process then 
continues on as discussed earlier. 

As shown In Fig. 3, the method of this invention is preferably implemented by a 
QOS mapping entity 314. However, the QOS mapping entity 3 14 can be implemented as 
a part of each application/middleware (e.g., terminal, gatekeeper) can also be 
implemented as part of a separate stand-alone entity, on a general purpose or a special 
purpose computer, a programmed microprocessor or microcontroller and peripheral 
integrated circuit elements, an Application Specific Integrated Circuit (ASIC), or other 
integrated, a hardware electronic or logic circuit such as a discrete element circuit, a 
programmable logic device such as a PLD, PLA, FPGA, or PAL, or the like, but the 
logical communications will still remain the same as described earlier. In general, any 
entity on which exists a finite state machine capable of implementing the flowcharts 
shown in Fig. 7 can be used to implement the usage QOS mapping functions of this 
invention. 

While this invention has been described in conjunction with the specific 
embodiments thereof it is evident that many alternatives, modifications, and variations 
will be apparent to those skilled in the art Accordingly, preferred embodiments of the 
invention as set forth herein are intended to be illustrative, not limiting. There are 
changes that may be made without departing from the spirit and scope of the invention. 
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4. Brief Description of Drawings 

The invention is described in detail with regard to the following figures, in which 
like elements are referred to with like numerals, and in which: 

Fig. 1 is an exemplary block diagram of a quality of service (QOS) system in 
accordance with the present invention; 

Fig. 2 is an exemplary logical view of the protocol architecture in OSI 
terminology applicable to the present invention; 

Fig. 3 is an exemplary block diagram of the QOS mapping entity of Fig. I; 

Fig. 4 is an exemplary block diagram of an alternative QOS system architecture 
for mapping in accordance with the present invention; 

Fig. 5 is an exemplary block diagram of an embodiment of the QOS system in 
accordance with the present invention; 

Fig, 6 is an exemplary data structure of the logical QOS mapping entity of Fig. 4; 

and 

Fig. 7 is a flowchart outlining an exemplary process for mapping a QOS between 
application/middleware and transport/network/link layers in accordance with the present 
invention. 
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1 . Abstract 

ATTRACT °F THE piSCp?SW5 
A communication method and apparatus for requesting and satisfying quality of 
service (QOS) thai is independent of a transport/networic/link layer. The end-to-end 
system may contain one ox more diverse packet-based networks (e.g., IP, ATM) where 
each network may have its own different QOS classes or criteria The method and 
apparatus map the QOS between the application/middleware and tcampon/hetwotk/link 
layer where tho apphcation/middlewarc QOS that is being requested by the end user 
remains the same on end-to-end basis. Such mapping will allow a transport independent 
application to offer the end-to-end application layer QOS across all networks regardless 
of the types of networks that make up a communication path between end terminals. In 
other words, the appUcatian/iniddleware layer QOS will be available across all networks* 
regardless of whether the end-user's terminals ore connected to the same network or 
different network types. 



2. Representative Drawing 



Fig. 1 



